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t OH 

pr Trichoderma spp. Hf KÛez +ZeedOTfe! +p f lef!f 4 fof HNjNFEK anjD 
KDE @ë %66: lefpÎ ZDrv1 +!ezf KanjDkqg Macrophomina phaseolina f 
.1 DI ACH FE Klefp] ZDrv1 +!ezf KBYAM. phaseolina Hf pr + +E K lefp 
+lezlf KDE oa Af Ö5 Ojpefif = Û Hp U FP I Zef KÛezZ lefp || !RF NRE LA 
K 2D! FD!f + Bf AAd5Thk20 +!aztf KrÃgAÃ Open x Û 14B 1 Aga FP I IfDrv1 
RPGA G KAzDËç! nd 3A f afdb5Thk20 +!ezlf Krg || HAD2100/ R4,17 
affd5 Trichoderma spp. 1 EDÛr +o yd Kez lafp KIABA *NZ/ 7,58 AUF EpZ 
GjBRY lfoA 1,26 NRQF Aj! fad ZETv1 +!ezf KDE fo KDE CE LNEINGG 
IF REŞ Kou AB .ÖfÃRf T ZZ R+ \foAÃ 0,29Ã0,74Ã0,88 ùPMThk20AÃTh1ÃATv2 KÛezf 
yÜÛP LI KFK CEOS! EAE! GOR f O5Trichoderma spp. +S tout yd KÛez lafp 
15K 2PIKÛezf +ğhÜ ZAğlzNrv1 +!ezf Kêk RQ Peroxidase aff +o EF 1d5 ye 
hq Polyphenoloxidase afi 4¥ yYABOANSSLY 1de5ye OA Yue LÞAÃ R> \foAÃ 1,52 RLF 
3,03 GBR +UESKz2DK Küdêdğ! Nb HZOÛr adY fun Tv2 +!ezBb DOE KK 
Trichoderma spp .+ éDÛ +o yc KÛZ lefp || IR NRE KRBŞAYTE LpAÃ RF lfoAÃ 
KÛAGf ã KodDËçK Ûezf 1q Flgdlrhk20 +!ezlf Kk ROBFKÛARHf ã Hodye Ö5 
YA finn !ezlf Kj HAIZEBX UE LAA RZRBA,51 1 f GIO KEE C5 ORF 

.YUC LÞAÃR}DBZ,46 Î !qÖPFKÛAGIY ã KodzZzDËşÖr ad 
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Trichoderma Isolates Ability to Produce Cellulase Enzyme 
and it's Role as Resistance Inducer to Fungus 
Macrophomina phaseolina 


Nihal Y. Al-Murad 
Department of Biology 
College of Science 
Mosul University 


ABSTRACT 

The result of this study indicated that Trichoderma spp. culture filtrates have 
antagonistic activity against Macrophomina phaseolina where the isolate Tv1 gave the 
higher antagonistic activity with 66%. in addition to that the same isolates showed higher 
antibiosis activity with an average of 1 according to Bell scale, with reduced pH level in 
culture media while the isolate Thk20 recorded the higher biomass amount of 1.17 g£/100 
mL with sporeulation ability 7,58 /cm”. Trichoderma isolates showed significant differences 
in it's capacity to produce cellulase enzyme where the isolate TV1 produced the higher 
amount of enzyme 1,26 unit/g, followed by the isolates Tv2, Th1, Thk20 with 0.88, 0.28 , 
0.28 unit/gm respectively. The result also showed that the ability of Trichoderma isolates 
to induce resistance in cowpea plants by raising in peroxidase activity to 1.52 unit /g f.w in 
Tv2 and in polyphenol oxidase activity with 3.03 in the same isolate treatment in addition 
to the pathogen with the isolate Thk20 recorded the higher amount of total phenols in plant 
1.51 mg/g.f.w and 1.46 mg/g.f.w in the same isolate treatment in presence of the pathogen . 


Keywords: Trichoderma, Cellulase, Peroxidase, Poly phenol oxidase, Induced resistance 
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Trichoderma sp.@ùGHf Î ùZA Kıfok Ub ADÛS! zÃced K GEM O5! fA a dpK KS 
Î ù!gî ù KAbiotic +g ACBiotic + XOQYGAZ Lz ONA Elicitor + of dyCE HOGAN 
(Dyakov et al., 2007) +RUQEAQ 2 Ab yHAtu aK GEF LIX fA ã f K EY + HEOZ 
ù dF Hek Git Kfetzkt AoNyREA! GOR UF +IUEHZRRp! [UES +O fof 

U' zhKanþDÃ Hypersensitivity +ğ Şo!f UCHR jA KÛAGH lf ¥A Phytoalexin +f 
Cellulase aE GFN Trichoderma sp. Of GARSORf 1 ABF aff yOKK GEL 
AUK GRY BAQE Martinez et al., 2000) ef KG OS KGf + COR f I ZAP 
UEùSyù ZE Gi + ZC yz5pHEP † of f PT. longibrachiatum Of NRT Hf aAF AG 

ÃPeroxidase OL! SESE Hf KfeGU Y|Lj BELKO AABEK LEF Au: 5t Golf 
Ei fifzf OGL az ORf KGPAE LARA HHeKÎ f KGILF IHNOTLIGE 1 G%AChitinase 
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Kf OkSalicylic acid || BAFIf U dEAÃ Benzoic acid || ellpU' dë Gig! |6f Go pr 
.(Gailite et al., 2005 YMartinez et al.,2001) Ethylene LRA Jasmonic acid LZ U dë 
LRf U 2Y RDS RQHIORGE GYR dftr ad KGpdt DMPEof M. phaseolina f fS 
TÎ DHEÊ . Ljj fof +I CRLDE EE f KEGEL ELE 500 Lj2Û Oct 
laPanl yofed Ö5Ûçanjk Û U fezÛf LPDÜqGBOZ LH} !AÛF yofedf ÖO5NEÃZ M. phaseolina 
LI fal yofed Ö5 ffEKU' ad leÃOP BH KIS LFA aif fF & A P Aij Lj 
jfojA A-_NŠMacrophomina X= lrjtf LpPiqaxpy fAf ORA ã gu LIRE I ZZ KG a 
Random Amplification polymorphic DNA (RAPD) ù!f +ù IGKYGEET BKC fegf KHEHA 
GÎ !gaîö GEE OPA Lj pr Û NJj JRE af KÛzz LjnofeÃf LJ LF a2002 
.„( Siddiqui and Akhtar, 2007 YIbrahim, 2006 ) fofA YALj zk 

KDUMG Î ZZTrichoderma spp. Of LMKÛez lafp Rifok Î !q+öGIf H fegf 2 GHA 
yÛP LIM. phaseolina Hf f! GFK CEOS! HOE! COR f I ZABEEp LF üu 5aARpZF 

. SRK ÛARH ã Hod 2RKLZ ur Seît 4f yJASOARaR #Honicelt debaK 


: LIAN] TEE GOMRY 

é CiXKok Kzu ÃÃ JARA afes[ Û U feZDEEZZK np OA Gû KGL NNezf BE 
GenÜ amî ADU HUQLDHIG df+IOQE Kz || !R flk Gj |!@if +eRf +1eÛ LJZY lf 
KqZAÃ RZ0,5 JANfG UeTd3U fAMEET YD !qtiG ü! !SGQF 5 URE KZ .Yezf 
+UpANK ZS FF 3- 2 LjhK offeK LG ZDERAT !f K jeARIRSIjLDNZ1 YAOZESGBPEINEDO 
+O NK RAT f KjepRSIy ADA f 1Fef + Ef + eÛ nok aa} !g n0) BZ 
OOM f BKdZA I ZAFKG NZS aJh+didZ ems Go Î f KPA DAZO eK š5 eA 
Chloromphenicol Y AD!f EEF df NJ2 GF djÃ Potato dextrose agar (PDA) aA a28 +ûfÃ 
(24 +225 lefeo +nep O55 GIF Klj' o SKE / Jp > A yA ewBiZÃA00 afet 
ÃBarnett BfPADORf KE !f i ZZGZf > Ij!f +fedZ !qf PTA yÃezdt acgf OLj KED \gz 
apf ¥ SED !q+qzd1erpt UGA’ ed af KfeR dLHIKeNDKIPZDE (2006) Hunter 
i ÃAo!f EE df Njç 2 Gd JRE PDA DUE off QAF i HFG yds +A +didz 
LHS f(2 3 +225 lefeo tne O5Y SEF Kl oA .2¥RHŠ50 Chloromphenicol 

.+|oüf KfeEPU O5EHEPR f Lj! + e24 lafeo tnep Ö5KbDAÃ 
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. f اد‎ IN nr ٤ 
\6[ MF a €jhé dzd eh EEF KOZA ÜB¥ 1 +A +R ùühf [ DÖStHenRî KR j 

U' ad af ofbieRf KHA .Ãn 1,5 Ur Ã!tE #2121 lefeo +n2p OA lfofA ZG Lg 
1 FHBZH HED XA EHA +E / 5S 2/1 yfAhPAHHp! Zfee YIpY aff! KB .M. phaseolina 
FARETZ yfANUDRAT f KSRARIRBIyAOAEDO. Gitk ph ORY EAH EY Kzee tef 
+L Kfbo +Zee!f LZ yDIZ@A LAD .+Zeef hf TÛ KfA Û š Dy! 
U a0 af LIHEF U ag! HG dfKfefBb LAyez!f frigydzG i! + Ya 


:Kgşteleragf HUFL ÛR 
+ +f Trichoderma spp. Hf Kez ¥ feûf O5K CPR f 
lo BF .6 LHHEHAA of Zr. harzianum Gf LM}4eğXN#!ez OM Thk20 +lez#f -1 
.KGEJA! Zfee!f + PZ KE 1 FA RÞ/NP 
.+ ez e dA / + Gi! Of atedt/ YET d¥!ez T. viride Hf LMAv +!ezf -2 
.JT AQFtzdA / +eRf + PALU Ip KE Z . 6 LHXBAZAAT olf BZ 
+Zfce!f + BK GY + FA NP LDBZAYA{ of BI. harzianum Of L}¥!eZ Th1 +!ezf -3 
. KEJA 
+Zfce!f + BKEY +A Np LHZBFZZYAT off BIT viride f LM4!ez Tv2 +leaf -4 
.KGEJA 
:HRUHOGHEEHGOE 
Dual culture (DCT) Wfeadf Yee!f +] RUNIrichoderma Hf OZALj+ SERF leg!f K fpf 
OG GAÎI ZÃ AG'f 5f yf DLD4| N d1PZOGAn Z9 lpi ems DP technique 
1%fo !zeed338 LHIHPDIRS f alhyAf 2 T Lf ated! LGA Ep Î !q DOF PDA 
OGfF 2 T Lf atedd!A PNW A HPPR BIED ZEDENM. phaseolina U ak PZ 
ÜTrichoderma spp .@DIZRto +Zeed+438 LHHARfo !zeed4¥8 LAPD MA f ah IODZ 
U' a PIRO !zeedlLAHPDRS f anil! OAK o|!A Kfedz üA+ AQF Kee 
lafeo +n2p Ö5 5 GIF Kl’ o .KED!Z#eDekhPDaA zee GA Ö5\GéğÃ M. phaseolina 
fzö KGep5 LAZFQE (1982 ) LJFPA Bell x> fd¥T o YERf nep YT oA (23 +EZ25 
+d KEPIR f 2 134K! nep anjî Hf Hf 


Trichoderma spp. Cf KÛbz U zhhefp‏ 00000 ل0ل 


:Kot IOfHFEEHGOE 
D200 GUGHpE PKdEHZHdfPotato dextrose broth (PDB) YREY Off TG Af avr o 
FZ .š FPR 400 yfzA°RZ250 +4 yT tYEePdš ap O5YeAÃ Jd KARR /RZO2ÃER 44A 
di !A3 FEF KfPn.113p20 nz An 1,5 Uz AA21 Eto tnep BI tech O Af 
tùùğêDÛ +ÙüoRIYyù dê KÛZ NZ dğğPDA FEY O AF LAD af aheip¥t 
lefeo +nep AZ 5 aAgf Kl o DIU +1eZ yH¥ KfeatdFAIA yA KH] JÈ aHITrichoderma spp. 
yüùP +|IP!f YepdtKoTe .BB3- 2 yF 5 gf KGtOdHE? fediya REDO I423 +EZ5 
|| HA eRe B,22 OPMillipore filter YR BON eff GRZLPRNhatman No.1 YALPeKs 2A 
[BR f . Vacuum OFANFRrKe Gj AFAD Hf OEY LF +Û oUF YT SLE ! 
yı zKICiZPAyAFEOEPDA Ofhef AF yl EDU toya !ZzeedDTfe Lo 50 BAR df 
tùzeedDTe LIDGF AEPDA Off GO ACK E! aÇ! DIED. Af REK YIpogUr 1Lj 
LjaiPaı dA 0,5 GF aE fAAKqA!ADO p!QNZ aks GODÖSOGAJ KFD .H 
Kl ùoÃ. KË Û ZH@XPHIPDA ee FU ABUGAAM.phaseolina U aMEISDYRfD +ZCedZ 
LUO Az HRH Kek dag, 0¥ Go HK. (2H a5 lato +nep 5ë GIF 
.5 KOY 1G I !ot IAAF OME AAA A fS Of ated SL jinafdZ 


: AOL HSD Ru KnaPf f 
+ AQF le d2Up- +l! RASER ate 
2 lA! DÊNŠBlezZR dap E 
: ANAFRH IF dF 


to yaz KÛez! + irr Rf lef! Bf LF +n 1 EDU +o ya YEeaKPR f 
LHZRZ100 /2 q LPA+KD +BZR3 +DIf +E @fKU az Trichoderma spp. 1 DÛ 
YAL jor eRf 5 feADÎ ZABKoNK NJ] !HA Trichoderma spp. Hf KÛbz! ( YFE!f Ofhef O Af 
KE LjD!AÃ +aZ °70 NPfeo +nep O5 OFEENF LPS O5 Fp }Af +d#BZWhatman No.1 
.( AOAC, 1980 ) LÞAf 


fedycfoadz lASYyGi 1 
:pH Î JNJ atngûNge UEHpRGF 
Trichoderma spp. 1 DÛ +o yd Kz + LZ Gj exî YeeaOre RF 
1 EDU to yda KÛez# pH ÖûğpÃefif x Û +p AKU a4 KëDl0 akhPDB GAÃÎ ZZ 
,„ pH meter a@j) BÊR Trichoderma spp. 


: ZNjEaN 

PDA (Af Î ZA3MëjTrichoderma spp. 1 DÛ !odF yaz KÛbz! YefedKGAR f 

hq! EDÛF +o yd +ZeedF!otdt LAIZDZ +nRgF 3U fz afk U ag KEDioathn 
KIMA jêoDÛ toa yd tzeedt38 LAF fA ZA oDAZ0,5 ahd pa PR f 
yd yfhrween 20 l@TEjlGENo2 CG dBOaLEYAS50O 1 KoktGe 5 afb !of fof 
|| F& SFE 5 lGlZMagnetic stirrer Û SXEEAZ| a0dd A5 5 efApf Kzu A dA 200/ 
LIE BDRAZ G Û ZZ Koo ORET yoyÛP Lae RCOzANG 3 !@if O eA Yref 
Ff +oRT HPPR 3U E KOA s!@f I ZZYA ofA tef KPA YFATY 
„i Aof DHAEKÛeZ Lpl¥!lez y¥! š5 GH AIAK CPR fA Haemocytometer 


: RINHHe IF'iREBlEE PCF 
„(Gary and Neelakntan, 1982) JIPLHHAT APIS Ye HLT GHEE x= @ BZ 


: HAFoFKGrEe £ 
> Ã5 LAXXBED f T Û KFOZGA UBF 1 144 tf ühf TDIPPR GeEPÛ 1 arfD 
:+ Uf KüdadE NBKRA .1:1 +RIPAENEYA 
.M. phaseolina U ed HOE» Xozlek O5 GA eAttzfee - 1 
.! EDU + oa yda OOK. phaseolina U aE HEv! HozreK O5 Gû aA zfee - 2 
. + EDU +o yda BGK +qšdšleKÖ5 Gû eitbzfee -3 
. (HAF! eK Ö5 Gû eu zee - 4 
JK r PDA GAÃÎ dğ# M. phaseolina Xf U af af ofbZleRf KH 
3E 2 T LjyfAhz fA F4TTBIERÎ yi NBA PEJA Jd CAFLHERDESE yd FEN UPR 
!AgleÃ( hi jêr toma yd KÛ LIW+ 3Ap5 BGyZeNK bÈËz .1lek DF/ 
KzILjg +f GA IT Û EN AMN%5 agama Ud! qyd2DZ/ 3H10 x 4 ağa 
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Ai Zfee!f yp! ZT 24 lguzefpadt 2 Aeb Ö5K+aAKzE DEZG ZON 5 BA Ö5 aH 
1 DOZ AHERN AIA fho%5 akama Ûd! qyd BU a Cû Ö5 ep KA 15+ lAAE+ OEOZ 
KEEL yf ypatKfeatdzAiXût ö{ DIF! 2AKIETZ yfiNZARŞ KzZee U aE THEIR 
: COGAZHS+E afk HA! Zee!f LABS20 gh 
YBBGuaiacol YAY aBPEz dt Henig! da5 > @ UZ RGF ING IRERIBE pdf -1 
.( Howell et al., 2000) +|@O 
tùù| RO YùùÙ1 ohCatechole y+ afPEo :Rdp |] NGUNJEÎ ING !iRÜÛE HiŞz ûd -2 
.( Shi et al ., 2002 ) 
.( Zieslin and Ben, 1993 ) +] ®U GR: NBEO -3 
fff CHA eof EPR GK AF KIŞAA cRD yağf OFATzf BE Rf EPR Gifengî KR} j 
. %5 YGbf aR dAã fu 
RIE FIFE 
: QHNIRIE 
Î BA Macrophomina phaseolina (Tassi)Goid f ep f PTRA Yezf NREjK I 
Î !gyÃoLD HD 7 RA Ãdlî !jh52 GY 1 Hf Jezf LAA CaF ZA NER dKadE 
ND Hf YAL KET VINA YET +eff 1no!f ENÛ 1 anjabt off anjxA lef af 
.(Thirumalachar,1953) † o 
:Trichoderma spp. PUMFEL ÜRHRNAEL PF |F 
Hf pr + 1E K l@fp Trichoderma spp. Hf Kez Lf (1YAN OSE Lio 
lap ZDrv1 +!ezlf KBD KO(1982) Bell > fqdZZlp2 -1 LjMelKofeK M.phaseolina 
AÃThk20 Ljfezf GZ2 DI AD! er K lefp] IfDrv2 +!ezf KDBZA1 DI ACB Er K 
Hf pr +E Rf Trichoderma spp.aHf lOfp LA .OfARF Û ZZA,66 ÃA1,33 GF ASTh1 
LX! DIF NOE ZAkEA GIfECPAT Hf Yezf 1 ZETEENEK i !qfFekM.phaseolina 
GIP Lfefn! +MAXK Gš1G UMG O5! DÛ +o yd lefp LE Au 5ÜJ ak yaz KODE 
5Ç FA yk LZ üu 5 Chitinase Ã Lipase Ã Protease Ã B-1.3-glucanase K@Elğ U ak 
1¢ f lefj!f ( Ibraheem, 2009 ) ER! MEU add acHf yezf i HA ED tof yd 3AD 
Tv1 +!ezlf KIBÃ M. phaseolina ef f! Trichoderma spp. Hf KÛZ !Zced0I je! 
ydAFEE IHNjS A % 574DI lefpÎ If KDESTh1 +!ezf G66 +H lep 
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ÃQZONk O5 Trichoderma spp. Of +Zeedz OTfe CF 1 !qKaGDOF KGfeff LARRY 
tu aMFK EGF Adit Oral gAdt LHHfEDHfegÎ !9q|| !R ã az AA K DZ af KEHÎ 
Trichorzianinse A DiketopiperazinesÃ Alamethacin A Pachybasin +o! Kfper dF URF 
tu aK EGF LIREDAOG yZ5E ORF KÛÃokfAÃ KfeR Üg laHAK GPAUEGLZ Au 5 
KHDZ 
|| !RE NRE LA Ü(Hibar et al., 2007 ; Kuguk and Kivang, 2003 YStefanova et al.,1999) 
U FP I IfDrv1 +!ezf KBE RU Af Ö5 ûğpepgif x Û 1p U FP I ZE KÛezZ lafp 
Cû Fig 2 RK DÊRJAÃ 2,83 Thk20 +!ezf GBZ,66 DDapegry x Û + i Agdz 
.3,5 Th1 +!ezf NPE AS5Odpeprf x Û +p OSU fF i IED 


Trichoderma spp. 1 ED +o yd Kbz! +o! KEL f :1 YAN 


* TNH FF |€ HRY 

HENS am !DRNAFMIE RTIDEHE  Yuff* UF 
2!la / ZNŞE i dRENFE 100/ zJUDRNj € FFU  HTHE FOE 
(pH) Û!a (4 دا‎ 

TD,58 YD,83 D1,17 Y T52) ¥ D133 | TKO 

¥ TW,;5 TP,50 U0,69 ¥ 57| ¥YDL66) T1 

¥ 7,46 ¥ B,13 ¥ 0,93 ¥ T51 T,00 Tv2 


.%5 YGDf aR dba ful ffzfdF LHI aC YT o Fla 2 EBkKÛ +riGrdtfeo yKORf KG AHadf* 
.(Bell et al., 1982 ) > fd¥[l0 ** 


Trichoderma spp. Hf KÛZ lefp Î !qOğegrf x Û +4p+p 5U’ PIF FNjpEA 

Gf ÛA!eRf Ö5KEzdFU’ ZENE KE Ö5! 21E SNIKR fek hh fiu Zz U GBDUKGÛ5 
a5 aTEOY+TNK EDIP & DAK NENE] (EA NMIjbp OSU’ GBF || Rick pag gf aT 

YIL +G5@ LZ Au 5 Trichoderma sp. Hf AB TEE yY+ThADEARY LINN GF QZ 
amDZtu ad @H A UMA KEDAH amyjA at GDZOEA ûJ 
Di! KD! + BEF AAAdOSThK20 +!azlf KA .( Harman, 2000 YAltomare et al.,1999 ) 


4 0 Trichoderma spp. Cf KÛbz U znhep 
I !RAÃ.Th1 +!ezf O56°DZ100/ RZ0,69 +o! 1 BDZARAZ IFMDIFD O5°0Z100/ RZ1,17 
20Z/ 7,58 3F fz RGA U HazDiq!nRgE 3U fz afda5Thk20 +!ezlf Krg 
. OR T H2N} 7,22 A7,46 AÃ7,5 TvI1ATv2ATh1 Kez CBZ 
GEAR Î O Af YÜZ f OS FDU to yad lefp ZEKI! DIS +B LE L$} 
f 5Y IS MNjeezd GE. CFA ZERA OGL OSNPEp DLE NISSIPpNAt a5fgef aaz5 
def eT GF +N EA WOHA fer RA YERE af yAo Gg to Kfezdz fog 
. KE LEGER dF GIP! ApEDFE yüP LAQ KAA A 
CENgR f OGLE 5 ê GI Aof HDH edl Af EDDGF AG O GF 
+o NEE yS NE E DAK UCUMYAN IBORftotdz & yUP LIZ to 
.([braheem , 2009) 
Cellulase R[NHe [FREEBIE Gf 
affAdES Trichoderma spp. +B tod yd KÛez lefpLEo(1) ¥TIf Or AS 
G}BZR/ lfoAÃ 1,26 NRG Aj! afd ZETV1 +!ezf KDE Rep Rj LHERNG 
Ğ5Gr ff 2 UPÛF peti . OAR I HZR} \oA0,29AÃ0,74Ã0,88 Thk20ATh1AÃTv2 KÛbzf 
(El-Katatny et al., 2003) +p yd YZ yPfKÎ f KGEILF UKgÎ Epp 


1.26 ± 0.12 


0.88±0.13 
$8 0.74+0.14 


الفعالية الانزيمة وحدة /غرا 
© جد 
1 


0.29±0.09 


م وزن رطب 
۾ ° 


2v Th 20Thk 


iehoderma spp. RIFÎETORDEIEL tr 
.adKipF Cf U&f I ZZ Trichoderma spp. + KOU +oBdFydZ# KÛZ lafp:1 YT! 


fedycfoadz ASYyGij 0 
Trichoderma Hf Bj\ROElicitors KfodKlBiIXylanaseA Cellulase OELfj2 T A KF! 
ùÛu SProtein resistance (PR) +FOFK Geh edzRfA+ğ Golf UC5YZ&! of KGIAF spp. 
Î ZER LEDER K KEES HNjyAA KEES YFADLjRRES Ö5 KC HE LF 
att AGS BOF leRjA GFK GELS! HOF! OR fT IQS HA KjeGU afd Üug 
Lf Kfepf LARfzf Kah LMZGÎ U dã! i Ko!f 5 BH ! of f fpT.viride Hf NRG Hf 
KH + AAZADOr adBtz YAZ Or ad¥ pZO}RZENS Fok AD! of K +70R dt FOF 
+O LA FE N LOS DAE ADI FES KED LEK Fe YR f NAL fod 
Î ZZIefP Trichoderma spp. OH Kez LD.ãaPDK Eek K CjenıgfeK GjğeS + 2E 
CLP YA LHYZIEGLFE iu 5 a2 #Aedp RED SESE yÜP LHEEGIYS +O! OR ¢ 
„(Martinez et al., 2001 ; Piel et al., 1997) LjÊPFA Gj aGDEEK BH 


. FO Jeiëgggit JDRiEE yz] z Trichoderma spp. PURE ÛY pI 
toa yd KÛez lefp (2) yA Ö5 \FEÎ Ljfo :Peroxidase Rûp [NG!iRIE Hjğz Gd 
afi op Af! USyS yÛP LA ERYK GEOG! OEOEt 6R f OBTrichoderma spp. +b 
CRA YUE LÞAÃ RZ lfoAÃ 1,52 Bj! +ÛE5Î ZPBfoA Tv1 +!eZ€d OAQEKBZ RQPeroxidase 
YùUe LÈÃ RZ {foAÃ 1,48 Or ad YIuaE pnAÃ +!ezf > giy» OME LZ Fi \2Z KK DZ 
/ 1,47 ThK20 +eZROMA YU LPÞARY (oA1,47 Or adt¥ pdt qAturhı +ùù!ezfÃ 

. YUP LPAR? l\foAÃ 


0 0 Trichoderma spp. Hf KÛbz U' zhhefp 


ÖBF} KÛARf ã Kodk K@GëIÛF U' zHHdE5 Š5 Trichoderma spp. Hf KÛZ 3K :2 JAN 


. HKGKFENY UE LpA RZREZ 
\ İÜNREnNNEDZ * f UDENIY YŞNj!iRÎERIBz iA 
DEAN§ 3!aDAIE Raq INGÜNJZEÎ [NJ Raq ING 
fb 

0.12 +Ã0,74 0.19 +UJ0,28 0.09 +1,005 {DZ 
0.17 +D1,51 0.14 ±U0,32 0.11 ± 1,47 ThK20 

0.19 +¥ 1,46 0.16 +U0,41 0.15 UY 1,17 ThK20+ M.phaseolina 
0.09 +U1,23 0.09 +±U0,23 0.17 ± pUJ1,02 Th1 

0.25 +61,11 0.05 ±U0,72 0.12 +0,7 Th1+ M.phaseolina 
0.16 +±ùNj0,83 0.21 +UU0,88 0.21 ± D1,52 Tv1 
0.18 +UY 1,34 0.16 +¥ 1,71 0.18 +D1,48 Tv1+ M.phaseolina 
0.19 +6 1,15 0.15 ±¥ 1,57 0.21 ±6 1,005 Tv2 

0.12 +U1,24 0.12 +TB,03 0.15 ±¥ 1,25 T.v2+ M.phaseolina 
0.17 ±ùNj,89 0.11 ±U0,85 0.19 +± 60,96 M.phaseolina 


.%5 YGF SR dA šã pul ffzfd LHg aff YT o FIz2 EÛ +i ratieo yGKORF KO AA 


:Polyphenoloxidase Rûp | NŞÜNjEÎ ING !IRÛËÊ NiRe pdf 

Küdadt ğhb ZZOr adtY fuatpnAtê Tv2 +!aZBd AQF 5 Ak (2 ) YAN ODNFEE Ljfo 
LZ GfoA Tv2 +!e#@} DOF 2 Ek D& YU L}Ã RF \oÃ 3,03 Gb BF !UE5K DH 
LèAÃ RF \(oAÃA1,71 Ã1,57 DIBL 1dE5KzDËçÖr adFy pa pPnoTv1 +!e2Eb DEQE 
+A! OFZ Fiad fPF KùüdadFt ğhyrfl KDE O5OARf I ZZYUC 


:Î #11 ÛNHEnNEDZ 
y@ Ö5 Trichoderma spp + EDF +o¥pd yaz KÛZ lafp (2) YAN O5 FE Ljifo 
ÖPFKÛAKf ã Kod DÃşK Ûezf +ğhiz Gigdlxhk20 +!ezf Krg ROBFKÛAGRf ã Kod 
Or ad Y fod pînAH !az!f Kj! BEQXEHBZY UC LpAÃ RRA, 51 Î !f Gb! AQF K GE O5 
RDA ,23 Th1 +!ezlf CBZ YU LpAÃ RBBZÃ,51 1,46 Î !qÖRPFKÜAR ã KodšzDp 
YUE LÞAÃ R$BBZTv1 +!aZ#@d iQ K GE ÖO5KÛAGY ã Koda AR dš IF LEA YUE LpAÃ 
KEF URGt COR f I ZZrichoderma spp. i Kf HAK ÛezZ lEfpLJS +BY NE LHXK.0,83 
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KG eg +34 +IER f NFA HEKA ã KodyE LE u 5e 4 yASOARa f #a 
KU LFS LFA Hf yA OMA ai Heni jptsljî +b E i f i fb KEDE ad 
I Hf YT Aof DHA CReZ lefp 5 (2009) Al-Tuwaijri lath d3 ك‎ $5 fH Û (Ibraheem, 2009) 
Ã Fusarium oxysporum LODZ adt KfedRf +fef CB Bacillus subtilis I OBHYA T.viride 
1r dF NTI Kfepok KG Aã aff KGa Lk U adZLjmd Fusarium solani 
KEEUELHK GH ã Kock Alj KG yil ÖStFiE | fT Koff BHO BEOEKEDE UA 
aA aA adÃ adi Ãatyê 2ii #4 yA OANK GEL LIYH OullF OTL oA + 
T.atrovirdie i Rolf BHAEFNA LB (2005) L}#PABrunner NpaGDEHA .aKDAZES +HogfA 
KG OB! OR FIK Kfe Rhizoctonia solani U al ZA AoktlekO5eimf C3 APHŞÎ ZZ 
15 ê f @f KG Tharzianum i Af HABBO emf f BPEdZO5 bLoA §şAÃ 
TrypsinÃ Chymotrypsin +O FQ UE aî) + YAŞ OAA Phenylalanine ammonia lyase 
Yb O@EA ÛF.oxysporum Ff OBProtease-2 BEGEEEOMN! OME emf f BEAZLS || HA 
(Jayalakshmi et al., 2009 ) JAR U adlZ DHE emf Lk! Ho! U adBZHA+!G yu D 
tûr adFK Gd pr YE OBHOR dft fF yad EO YOfEAEBESLEEA || !RLE iu 
aud !qeFSA KÛ (AT FEL JA HA Lj jA LjHYA PKÖSGÈRAEA Gj NJ azk yÜP 
„(Hassan et al ., 2007 YDyakov et al., 2007 YKarthikeyan et al ., 2006).+êr adK Goz 
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